REMARKS 

Claims 1, 2, 9, 13, 14, 17-21 and 23-34 are pending. Arguments for the patentability of 
the claims over the prior art of record are presented. Accordingly, Applicants respectfully 
submit that the present application is in condition for allowance. 



I. Claim Amendments 

Dependent claims 29, 32 and 34 have been amended, and Applicants respectfully submit 
that no new matter was added. 

The subject matter added to claims 28, 32 and 34 is disclosed on page 10, lines 6-15, of 
the present application, as filed. This section of the present application reads, as follows: 

"Further, since sintering can be performed in a short period and this can be 
cooled rapidly, the phase transformation to the P phase (semiconductor phase) can 
be suppressed, and a target having a high residual ratio of the (a phase (metallic 
phase) can be obtained. If different phases exist in the target, the result of 
sputtering will differ, and this is not preferable since this will cause the 
generation of particles. 

Predominately, when a single phase C « . phase (metallic phase) is used, 
since a stable bias current can be applied to the target, plasma density can be 
increased easily, and the sputtering gas pressure can be kept low. Thus, a 
favorable film with few gas damages can be obtained." 

Reconsideration of claims 28, 32 and 34 is respectfully requested for at least this reason. 



II. Claim Rejections - 35 USC §103(a) 

A. In the non-final Office Action dated December 18, 2008, claims 1, 
2, 13, 14, 20, 21 and 32-34 are rejected under 35 USC §103 (a) as 
being obvious over JP 10-110264 A in view ofJP 2000-1 78713 A. 

Applicants respectfully request reconsideration and removal of the above referenced 

rejection for each of the following reasons: 
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(i) independent claims 1 and 2 are not obvious over JP '264 in view of JP '713 

because the sputtering target of JP '264 cannot be modified in the manner 
required by the rejection since such a modification would destroy the 
intent, purpose and function of the invention disclosed in JP '264, and 
therefore, such a modification would not be obvious to one of ordinary 
skill in the art; and 

(ii) Both references fail to disclose, suggest or teach the limitation of claims 1 and 

2 requiring the claimed powder to have a crystal structure that is 
"substantially a ^ a phase", "that has a primary phase that is a £ a phase", or 
"that has a high residual ratio of phase", and both references fail to 
provide any motivation for providing the claimed powder with such a 
crystal structure." 

Modifying JP '264 according to JP '713 would destroy Sells 
When a §103 rejection is based upon a modification of a reference that destroys the 
intent, purpose or function of the invention disclosed in the reference, U.S. Courts have 
consistently held that such a proposed modification is not proper and a prima facie case of 
obviousness cannot be properly made. In re Gordon . 733 F.2d 900, 221 USPQ 1 125 (Fed. Cir. 
1984). For example, it would never be considered obvious for one of ordinary skill in the art to 
modify a disclosed invention to the extent that its disclosed intent, purpose or function is 
destroyed due to the modification. 

Turning to the primary reference, JP '264, it discloses a titanium silicide sputtering 
target. More specifically, JP '264 discloses a titanium silicide sputtering target for use in 
forming conductive thin film electrodes and wiring of semiconductor devices. Accordingly, 
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the stated function and purpose of JP '264 is a titanium silicide sputtering target capable of 
forming highly-conductive electrodes and wiring. 

In the Office Action, it is readily admitted that JP '264 fails to teach, suggest, or disclose 
an iron silicide sputtering target. It is also readily admitted that an iron silicide sputtering target 
having a crystal structure that is substantially or primarily a C, a phase (i.e. a aFeiSis phase or 
aFeSi 2 phase, also referred to as a metallic phase), or has a high residual ratio of a ^ a phase, is not 
taught, suggested or disclosed by JP '264. 

It is clear that the titanium silicide sputtering target of JP '264 is made from a material 
that produces thin films having conductive properties so that the intention, purpose and function 
of forming conductive thin film electrodes and wiring can be achieved. It is also clear that one 
of ordinary skill in the art would never use a sputtering target that produces a thin film having 
semiconductor characteristics to form conductive electrodes and wiring and that one of ordinary 
skill in the art would never use a sputtering target that produces a thin film having highly 
conductive properties to form a thin film having semiconductor characteristics. 

Accordingly, Applicants respectfully submit that altering the crystal structure of the 
powder used to make the sputtering target of JP '264 such that it produces thin films having 
semiconductor characteristics would destroy the disclosed intent, function and purpose of the 
titanium silicide sputtering target of JP '264. 

Independent claims 1 and 2 of the present application are directed to an iron silicide 
powder that provides the material from which an iron silicide sputtering target is formed and 
from which thin films having transition-type semiconductor characteristics can be sputtered. As 
disclosed in detail in the present application, as filed, this requires iron silicide powder having a 
crystal structure that is substantially or primarily a ^ a phase, or has a high residual ratio of a t| a 
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phase. The result of performing a sputtering operation on the sputtering target according to the 
present invention produces a pFeSi 2 thin film possessing semiconductor characteristics. Such a 
thin film is for use as an optical communication element or solar battery material, not as 
electrodes or wiring which require high conductivity properties. 

Thus, as described above, while the titanium silicide described in JP '264 utilizes its 
conductive property so that it can be used as an electrode or wiring, the PFeSi 2 thin film 
ultimately produced by the powder required of the present invention utilizes its semiconductor 
characteristics so that it can be used as an optical communication element or solar battery 
material. Thus, the materials of JP '264 and the present invention clearly differ in physical 
properties such as the bandgap, and the usage is also different as described above. 

Further, one of ordinary skill in the art would not combine the teaches of JP '713 with 
that of JP '264 because changing the sputtering target of JP '264 such that it forms thin films 
having semiconductor characteristics would destroy the intent, purpose and function of the 
invention disclosed by JP '264. 

For at least these reasons, Applicants respectfully submit that claims 1,2, 13, 14, 20, 21 
and 32-34 are patentable and are not obvious over JP '264 in view of JP '713. Applicants 
respectfully submit that JP '264 is clearly inappropriate as a cited reference for denying the 
inventive step of the present invention. Accordingly, Applicants respectfully request 
reconsideration and removal of the above referenced rejection. 
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The Cited Combination Fails to Disclose the C Phase Claim Limitations 
As discussed above, it has already been admitted that JP '264 fails to teach, suggest, or 
disclose an iron silicide sputtering target having a crystal structure that is substantially or 
primarily a Q phase, or has a high residual ratio of a ^ phase. In addition, it is also clear the 
intent, purpose, and function of the titanium silicide disclosed by JP '264 is to form highly 
conductive thin film electrodes and wiring, not thin films possessing semiconductor 
characteristics. 

Turning to the secondary reference, JP '713, it teaches to one of ordinary skill in the art 
the use of a FeSi 2 alloy for being deposited on a substrate by way of laser abrasion in order to 
form a P-phase FeSi 2 thin film. For example, JP '713 discloses irradiating a material with an 
ArF excimer laser of a wavelength in the ultraviolet light region. The foregoing FeSi 2 alloy has a 
component atom ratio of Fe and Si of 1 :2 and is produced by subjecting Fe and Si raw materials 
to arc melting and the FeSi powder to sintering (see Paragraph No. 0027 of JP '713.). 

Pulsed laser ablation processes and sputtering process are well known in the art and are 
fundamentally different. Sputtering is the removal of atomized material from a solid sputtering 
target due to energetic bombardment of its surface layers by ions or neutral particles (typically a 
charged argon gas) which releases atoms in the target that coats a nearby substrate. In contrast, 
laser ablation is the process of removing material from a solid or liquid surface by irradiating it 
with a pulsed laser beam. For at least this reason, one of ordinary skill in the art would not find 
it obvious to combine the teachings of JP '264 (which relates to forming highly conductive thin 
film electrodes and wiring via a sputtering operation) with the teachings of JP '713 (which 
relates to pulsed laser ablation of a material to produce a P-phase FeSi 2 thin film). There is 
simply no common sense reasons for one of ordinary skill in the art to combine these teachings 
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which are directed to producing thin films have vastly different characteristics via vastly 
different processes. 

In addition, the present invention relates to iron silicide powder that can be easily 
pulverized since its content of oxygen as a gas component is extremely low. The present 
invention is also capable of producing sputtering targets of increased density upon sintering the 
powder since the mixing of the iron silicide powder with impurities due to unsatisfactory 
pulverization is reduced. Further, unlike powder produced by conventional methods, the specific 
surface area of the iron silicide powder of the present invention can be greatly increased. 
Moreover, the sintered compact target produced from such iron silicide powder yields favorable 
sputter characteristics where the generation of particles during the sputtering process is low, and 
the uniformity and film composition are uniform. This also cannot be accomplished based on 
use of iron silicide powder produced by conventional methods. 

As described above, JP '713 merely describes manufacturing a target material composed 
of FeSi2 alloy based on a melting process and a sintering process, and does not in any way 
disclose the impurity content or specific surface area that characterize the iron silicide powder 
of the present invention (for example, see limitations recited in claims 1,2, 13, 14, 20 and 21 of 
the present application). Further, JP '713 does not in any way refer to "a crystal structure that is 
substantially a £ a phase or that has a primary phase that is a phase" that characterizes the 
iron silicide powder of the present invention. (See claims 1 and 2 of the present application.) 
Also see the limitations in claims 32 and 34, as amended, with respect to a " single phase £^ a 
phase" which is clearly not taught, disclosed, or suggested by JP '713. 

In addition, since JP '713 forms a thin film by way of laser ablation, there is no 
motivation provided by JP '713 to one of ordinary skill in the art to produce an iron silicide 
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powder according to the present invention. The iron silicide powder of the present invention is 

specifically produced with the above referenced characteristics so that the target produced from 

the powder has superior sputtering characteristics . For example, see the present application 

on page 8, lines 14-17, and page 10, lines 9-15, which state, as follows: 

"... a stable bias current can be applied to the target, plasma density can 
be increased easily, and the sputtering gas pressure can be kept low. As a result, a 
superior effect is yielded in that a favorable film with few gas damages can be 
obtained." 

"... If different phases exist in the target, the result of sputtering will 
differ, and this is not preferable since this will cause the generation of particles. 

Predominately, when a single phase C » phase (metallic phase) is used, 
since a stable bias current can be applied to the target, plasma density can be 
increased easily, and the sputtering gas pressure can be kept low. Thus, a 
favorable film with few gas damages can be obtained." 

JP '713 does not disclose a target that is used in a sputtering operation. Thus, there is no 
motivation provided by JP '713 for one of ordinary skill in the art to provide an iron silicide 
powder with the characteristics required by the claims of the present application because 
producing a target from the powder that stabilizes bias current, increases plasma density, and 
maintains sputtering gas pressure low are not applicable and are not considered by one of 
ordinary skill in the art forming a material that is intended to be subject to laser ablation. Thus, it 
would clearly not be obvious for one of ordinary skill in the art to provide an iron silicide powder 
with the above referenced claimed characteristics based on JP '264 in view of JP '713. 

Accordingly, JP '264 in view of JP '713 does not in any way disclose the iron silicide 
powder (and its characteristics and production method) required by the claims of the present 
application. Applicants respectfully request reconsideration and removal of the rejection. 
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B. In the non-final Office Action dated December 18, 2008, claims 
17-19 and 23-25 are rejected under 35 USC §1 03(a) as being 
obvious over JP 10-110264 A in view ofJP 2000-1 78713 A and in 
further view of ESPI-Metals Material Overview. 

Applicants respectfully submit that dependent claims 17-19 and 23-25 are patentable over 
JP '264 in view of JP '713 in further view of the ESPI-Metals Material Overview publication for 
the same reasons stated above in detail with respect to independent claims 1 and 2 being 
patentable and non-obvious over JP '264 in view of JP '713. 

Accordingly, Applicants respectfully request reconsideration and removal of the rejection 
of claims 17-19 and 23-25. 

C In the non-final Office Action dated December 18, 2008, claims 9, 
26, 27 and 28 are rejected under 35 USC §103 (a) as being obvious 
over JP 10-317086 A. 

As conventional technology, Paragraph No. 0002 of JP '086 discloses a method of 
obtaining a p-FeSi 2 material by converting the crystalline form a to p. The disclosed method 
includes mixing industrial (low grade) iron having a purity of 99% and industrial (low grade) 
silicon having a purity of 98% at a prescribed ratio and melting this mixture to produce an ingot 
formed from a-FeSi 2 . (Note, this ingot is formed of FeSi 2 , not FeSi.) The ingot is pulverized to a 
prescribed grain size, and a binding agent such as polyvinyl alcohol is added. This is then 
pressure formed into a prescribed shape and sintered within a temperature range of 1 100 to 
1200°C to obtain a sintered compact composed from a-FeSi 2 . The sintered compact is then 
subject to heat treatment for 20 to 200 hours at a temperature of 700 to 840°C to convert the 
crystalline form a to p. 

Further, Paragraph No. 0005 of JP '086 discloses that by retaining high purity iron having 
a purity of 99.9% or higher and high purity silicon having a purity of 99.99% or higher in a state 
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of mutually being in contact in an inert gas atmosphere or vacuum atmosphere or reducing gas 
atmosphere, and applying heat for one minute or longer within the temperature range of 700°C to 
900°C, it is possible to obtain a high quality P-FeSi 2 material without mutually melting the high 
purity iron and high purity silicon and causing the high purity iron and the high purity silicon to 
generate a solid-phase reaction. 

In contrast, the present invention is directed to a manufacturing method of iron silicide 
powder including the steps of using high iron oxide raw material, reducing the iron oxide with 
hydrogen to prepare iron powder, heating the iron powder and Si powder in a non-oxidizing 
atmosphere to prepare synthetic powder c ontaining FeSi as its primary component , and adding 
and mixing Si powder once again thereto and heating this in a non-oxidizing atmosphere to 
obtain iron silicide powder primarily composed of FeSi 2 and with a high residual ratio of ^ 
phase. (See claims 9 and 28 of the present application.) 

Accordingly, the present invention performs synthesis in two stages: first, to FeSi; and 
then additionally, to FeSi2. For example, see page 9, lines 5-11, and page 9, lines 18-24, of the 
present application, as filed. This enables the material to be heated to a high temperature (a 
temperature in which a liquid phase will not appear) while suppressing exothermic reaction. 
Thus, the process makes it possible to easily manufacture low-oxygen iron silicide powder 
having a large specific surface area that is simply not possible with conventional methods. 

The method of JP '086 does not disclose, teach or suggest a process in which synthesis is 
performed in two stages : first, to FeSi; and then additionally, to FeSi? . Thus, a method of 
performing synthesis in two stages as described above would not have been obvious to one of 
ordinary skill in the art at the time of the invention based on the teachings of JP '086. Moreover, 
the method of the present invention that produces the iron silicide powder in two stages enables 
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the material be heated to a high temperature (i.e. a temperature in which a liquid phase will not 
appear) while suppressing exothermic reaction. See page 9, lines 18-24, of the present 
application, as filed. Thus, it is possible according to the method of the present invention to 
readily manufacture low-oxygen iron silicide powder having a large specific surface area. This 
yields a dramatic effect and improvement in comparison to conventional methods, such as that 
disclosed by JP '086. 

Accordingly, Applicants respectfully submit that claims 9, 26, 27 and 28 are patentable 
over JP '086. Applicants respectfully request reconsideration and removal of the rejection. 

D. In the non-final Office Action dated December 18, 2008, claims 
29-31 are rejected under 35 USC§103(a) as being obvious over 
JP 10-317086 A in view of ESP I-Metals Material Overview. 

Applicants respectfully submit that dependent claims 29-31 are patentable over JP '086 in 
view of the ESPI-Metals Material Overview publication for the same reasons stated above in 
detail with respect to claims 9 and 28 being patentable and non-obvious over JP '086. 

Accordingly, Applicants respectfully request reconsideration and removal of the rejection 
of claims 29-31. 

III. Conclusion 

In view of the above amendments and remarks, Applicants respectfully submit that the 
rejections have been overcome and that the present application is in condition for allowance. 
Thus, a favorable action on the merits is therefore requested. 
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Please charge any deficiency or credit any overpayment for entering this Amendment to 



our deposit account no. 08-3040. 



Respectfully submitted, 
Howson & Howson llp 
Attorneys for Applicants 



By /William Bak/ 
William Bak 
Reg. No. 37,277 
501 Office Center Drive 
Suite 210 

Fort Washington, PA 19034 
(215) 540-9216 
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